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7KH XVH RI PDJQHWLF QDQRSDUWLFOHV 13 LQ PHPEUDQH WHFKQRORJ\ LV VWLOO YHU\ QHZ DQG
LQWHUDFWLRQV EHWZHHQ VXFK13DQG VHSDUDWLRQPHPEUDQHV DUH HVVHQWLDOO\ XQH[SORUHG %\ WKH
LQWHJUDWLRQRI13LQSRO\PHULFPHPEUDQHVLW LVSRVVLEOHWRFUHDWHQHZIXQFWLRQDOLWLHVEDVHGRQ
WKH V\QHUJLHV RI WKHPDWHULDOV 9LD D GHILQHG FRPSRVLWLRQ FRQVLVWLQJ RI D SRURXVPHPEUDQH
PDJQHWLF13DQGDVWLPXOXVUHVSRQVLYHSRO\PHUDV\VWHPFDQEHGHYHORSHGZKHUHWKHEDUULHU
DQGVHSDUDWLRQSURSHUWLHVFDQEHH[WHUQDOO\UHPRWHFRQWUROOHGDQGVZLWFKHG,QWKLVSURMHFWD
SRO\HWK\OHQH WHUHSKWKDODWH 3(7 WUDFNHWFKHGPHPEUDQH 7(0 SRUH GLDPHWHU  QP ZLWK
LQWHJUDWHG)H213GLDPHWHUVRUQPZKLFKLVDOVRIXQFWLRQDOLVHGZLWKWHPSHUDWXUH
UHVSRQVLYH SRO\1LVRSURS\ODFU\ODPLGH 31,3$$P LV FUHDWHG 31,3$$P H[KLELWV D ORZHU
FULWLFDOVROXWLRQWHPSHUDWXUHDW&LHEHORZ&31,3$$PLVVZROOHQDQGK\GURSKLOLFDQG
DERYH  & FROODSVHG DQG UHODWLYHO\ K\GURSKRELF 3(7 7(0 ZLWK JUDIWHG 31,3$$P KDG
DOUHDG\EHHQVKRZQWREHKDYHOLNHYDOYHVZKHUHSRUHVFDQEHRSHQHGRUFORVHGZKHQWKHIHHG
OLTXLG LVKHDWHGRU FRROHG >@%\ WKHLU FKDUDFWHULVWLF VXSHUSDUDPDJQHWLFEHKDYLRXU)H213
FDQJHQHUDWHKHDWZKHQVWLPXODWHGZLWKDKLJK IUHTXHQF\!N+]PDJQHWLF ILHOG >@7KH
K\EULG V\VWHP PDJQHWLF 13 3(7 7(0 31,3$$P FDQ WKXV EH FRQWUROOHG H[WHUQDOO\ LH







7KH LQWHJUDWLRQRI13 LV UHDOL]HGE\SHSWLGHFRXSOLQJEHWZHHQROHLFDFLGFRDWHG13DQG3(7
7(0SUHIXQFWLRQDOLVHGZLWKVXUIDFHDPLQRJURXSV3RUHVXUIDFHIXQFWLRQDOLVDWLRQZLWK31,3$$P
LV REWDLQHG YLD SKRWRLQLWLDWHG ³JUDIWLQJ IURP´ >@ 5HVXOWV RI JUDYLPHWULF DQDO\VLV DWRPLF
DEVRUSWLRQ VSHFWURVFRS\ VFDQQLQJ HOHFWURQ PLFURVFRS\ 6(0 )LJ  FRQWDFW DQJOH
]HWDSRWHQWLDO DQG SHUPHDELOLW\ WHVWV VKRZ D VXFFHVVIXO DQG VWDEOH 13 LQWHJUDWLRQ DQG WKH
IHDVLELOLW\ RI IXQFWLRQDOLVDWLRQ ZLWK JUDIWHG WHPSHUDWXUHUHVSRQVLYH 31,3$$P LQ SUHVHQFH RI
LPPRELOL]HG 13 RQ WKH PHPEUDQH SRUH VXUIDFH 7KH UHPRWH FRQWURO RI WKH PHPEUDQH
SHUPHDELOLW\E\VZLWFKLQJHIIHFWLYHSRUHVL]HYLD ORFDOKHDWLQJZLWKDQH[WHUQDO KLJK IUHTXHQF\
PDJQHWLF ILHOG LQGXFWRU FRXOG DOVR EH GHPRQVWUDWHG 7KH LQWHUSOD\ RI 13 VL]H DQG ORDGLQJ
JUDIWHG SRO\PHU FKDLQ OHQJWK DQG PDJQHWLF ILHOG RQWR YDOYH HIIHFWV DV ZHOO DV WKH EDODQFH
EHWZHHQORFDOKHDWLQJE\WKH13DQGFRQYHFWLYHFRROLQJE\WKHZDWHUIORZDUHFXUUHQWO\VWXGLHG
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2Q WKH RQH KDQG HIIHFWLYH VZLWFKLQJ RI WKH IORZE\ ³UHPRWH FRQWURO´ ILHOG RQ YV RII FDQ EH
DFKLHYHGRQWKHRWKHUKDQGRVFLOODWLRQVRIIORZGXULQJH[WHUQDOILHOGH[FLWDWLRQFDQEHREVHUYHG
IRUFHUWDLQFRPELQDWLRQVRISDUDPHWHUVHWWLQJV
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